Two other cardinal features of OCD are that it typically We all have habits and mannerisms, and some of these has an early age of onset and that it very often is associare strong and urgent. But for the most part, these are ated with comorbid conditions. Childhood onset OCD, not intrusive behaviors; they are blended into our lives, emerging before puberty, tends to affect males more give us personality, and form a background on which than females, tends to be related to motor tic disorders, we build the much larger part of our cognitive activities. and may be severe and refractory to standard therapies. Even when we engage in rituals, they can be like games, Adult onset OCD peaks in the 20s, is more likely to affect as when children avoid stepping on cracks in the sidefemales, and tends to be more sensitive to treatment. walk. In people who suffer from obsessive-compulsive Worldwide, OCD is estimated to affect 1%-3% of the disorder (OCD), such "habits," "mannerisms," and "ritupopulation. Patients with OCD often suffer from other als" are out of control.
tico-basal ganglia circuits may be a common neural motor area, and this cortical area in turn projects to the motor cortex (Picard and Strick, 1997). Restricted feature of OCD and OC-spectrum disorders including chemical lesions of the rostral cingulate motor area ren-TS. For example, in TS, activity in the prefrontal cortex der monkeys incapable of selecting an action based on and the caudate nucleus is increased, and activity in the reward contingencies associated with it (Shima and the putamen and the pallidum is decreased when active Tanji, 1998). As part of a cortical network, then, the efforts are made to suppress tics (Peterson et al., 1998).
orbitofrontal cortex and anterior cingulate cortex could together exert a powerful influence both on the perNeurobiology of the OCD Circuit ceived emotional value of stimuli and on the selection What features of the cortico-basal ganglia circuits linkof behavioral responses based on these experienceing the orbitofrontal and anterior cingulate cortex to the based expectancies and perceived outcomes. caudate nucleus might account for the cardinal features
The Basal Ganglia of OCD? Based on the effects of lesions in humans and How could the basal ganglia influence this network? The experimental animals and on the results of single-unit neocortex and basal ganglia are connected by parallel electrophysiological recordings, all three of these strucloops or families of cortico-basal ganglia connections. tures have been implicated in the evaluation of the signifThe basal ganglia are thought to exert control over acicance of stimuli as positive or negative (rewarding or tion release through antagonistic "push-pull" output punishing tum in OCD that conventional methods have failed to Another hypothesis proposed about the basal ganglia pick up? Magnetic resonance spectroscopy is beginis that they help to recode cortical and other inputs into ning to suggest reduced N-acetylaspartate within the a form that allows actions to be released as "chunks" striatum of persons with OCD, so that neuronal density or sequences of behavior (Graybiel, 1998). This function, there may actually be reduced (Fitzgerald et al., 2000) . under normal conditions, could be important in forming Short of cell death, abnormal brain chemistry in OCD coordinated, sequential motor actions and in developing could affect neurotransmission in cortico-basal ganglia streams of thought and motivation. The architecture of circuits, leading to the abnormal metabolic activity seen cortico-basal ganglia circuitry could support the smooth in imaging studies. Very little is known about the neuroprogression from a cognitive framework establishing chemistry of OCD, but a clue may come from the fact that priorities for potential behaviors to behavioral selection, the most successful pharmacologic therapy for OCD which in turn would facilitate fluid and adaptive behavis treatment with inhibitors of serotonin reuptake sites ioral output. Conversely, dysfunction of this cortico-(SRIs). Effective therapy with SRIs can in part reverse basal ganglia system could contribute to the symptoms the abnormal metabolic activity seen in this OCD circuit, of OCD patients: they become stuck in a conceptual suggesting that the modulatory effects of serotonin can framework, unable to shift from one priority set to the act on the cortico-basal ganglia circuit defined in scannext, and thus remain locked into a specific behavioral ning studies. . In related work, removal of dopamine in the striatum before learnof this system interconnecting the cortex, thalamus and basal ganglia actually operate. Improvements in the ing of a simple sequential push-button task prevented the task from being executed without cues as a unified temporal and spatial resolution of imaging will soon make it possible to follow the cascade of neural activity behavioral sequence (Matsumoto et al., 1999). In the second set of experiments, the activity of projection changes that occur during the evolution of OCD symptoms. Then it should be possible to identify brain sites neurons in the sensorimotor striatum of rats was monitored with chronically implanted tetrodes. The ensemble participating in the buildup of an obsession, the attendant anxiety, the escalation of an urge, the performance activity of these neurons was found to undergo largescale and long-lasting changes as the rats learned the of a compulsion, and the resolution of the obsession and accompanying anxiety. This would for the first time procedure and then performed it after learning (Jog et al., 1999; see also Carelli et al., 1997). These studies allow detection of the dynamics of activity in circuits active in the expression of OCD symptoms. Advances suggest that, with experience, striatal neurons can develop new responses to environmental stimuli. Given in imaging with magnetic resonance spectroscopy and labeled receptor and other ligands should also help to the activity changes in striatal projection neurons, this plasticity is likely to affect basal ganglia outputs and clarify the neurochemistry of the disorder.
